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RESPIRATION (O2 CONSUMPTION)

. . Deoxygenated blood
= Ventilation from pulmonary artery

- From atmosphere to airway
= Gas exchange (diffusion)

- From alveoli to pulmonary capillary
= Delivery (gas transportation)

- From cardiopulmonary system to tissues

= Utilization (uptake)

. capilla '
- At tissues el



]

Diffusion (2Ab)

[

]

Ventilation (%)

[

24 ua

LR B L

288 2 w2



VENTILATION

FROM ATMOSPHERE TO AIRWAY




VENTILATION

Inhalation Exhalation
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Inspiration Exhalation

Chest wall Chest wall

Airflow in

»

Intrapleural space
(Pressure below ambient)
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[ Airflow < pressure difference ]
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Generation of pressure difference

atmospheric pressure: 0 cm H,0

no air flow: atmospheric
pressure = alveolar pressure

alveolar pressure:
0 cm H,0
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transmural pressure =

intrapleural pressure:
5 cm H,0

of alveoli

0 cm H,0—(-5 cm H,0)=+5 cm H,0

END EXPIRATION

inward recoil

~._outward recoil
of chest wall

atmospheric pressure: 0 cm H,0

alveolar pressure:
—1cm H,0

air flows in : atmospheric
pressure>alveolar pressure

force generated by
/ inspiratory muscles

intrapleural pressure:
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transmural pressure =

—1cm H,0 — (-8 cm H,0)=+7 cm H,0

DURING INSPIRATION

[ * Alveolar pressure = intrapleural pressure + alveolar elastic recoil pressure
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= MWEASE (agirway resistance)
= £42L (compliance)

= EtAE (elastic recoil) : BRIXHE(surface tension), HEX, EbAf
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Mechanism of normal breathing

Chemoreceptors that monitor blood gas levels
CO, (primarily) and O, (secondarily)

Medullary chemo-
receptors
monitor CO,.

Sensory input
from CN IX, X
(mechanical and
chemosensory)

\

( Output to expiratory, Output
some inspiratory, primarily to
pharynx, larynx, and diaphragm

Pre-Botzinger
complex

VRG

tongue muscles

KEY
PRG = Pontine respiratory group  VRG = Ventral respiratory group
DRG = Dorsal respiratory aroup NTS = Nucleus tractus solitarius



In health

Excess respiratory muscle strength in health

Chest wall Adequate neural
elastic transmission to motor
loads units
A A

Lung resistive
loads

Respiratory

-+ | 0ad Strength =
muscle strength

Y Y
Lung elastic Respiratory

A loads drive



Hypoventilation

Chest wall disease
Kyphoscoliosis

Obesity

Abdominal distention (ascites)

Sleep-disordered
breathing

Upper airway
obstruction
Intermittent hypoxemia

=

A

Load > Strength

Impaired neuromuscular

transmission
Amyotrophic lateral sclerosis

Myasthenia gravis

Phrenic nerve injury

Spinal cord lesion

A

Lung disease

Interstitial lung disease
Airflow obstruction
Atelectasis

Pulmonary embolus

Diminish minute ventilation

l

Hypercapnia

uscle
leakness
yopathy
alnutrition
itigue

Y

Y

Diminished drive

Sleep disordered breathing
Narcotic/sedative use
Brainstem stroke
Hypothyroidism

12 Alveolar hypoventilation



Hyperventilation

Increased drive with acceptable strength

No chest wall Normal neural
disease transmission

f 1

Alveolar hyperventilation

Increased drive
Numerous initiating and -

sustaining factors (see text) Hypocapnia

4 J

No lung disease Normal respiratory
C muscle strength
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= MWEASE (agirway resistance)



MEXOE (AIRWAY RESISTANCE)

= MEXOL the amount of pressure required to deliver a given flow of gas

AP

T —

Pressure Difference = Flow Rate x Resistance of the Tube




INCREASED AIRWAY RESISTANCE
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= £9L (compliance)



COMPLIANCE (4QE)
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DECREASED LUNG COMPLIANCE




STATIC LUNG COMPLIANCE
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DYNAMIC LUNG COMPLIANCE
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= EtAE (elastic recoil) : BRIXHE(surface tension), HEX, EbAf



ELASTIC RECOIL = [/COMPLIANCE

= Tissue elasticity of lung parenchyme

50%
vC

= Surface tension at gas-liquid interface
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GAS EXCHANGE (DIFFUSION)

FROM ALVEOLI TO PULMONARY CAPILLARY




EXT. RESPIRATION — GAS EXCHANGE

Goals of respiration

» Bring oxygen to the body
« Remove carbon dioxide from

the body




VY § LHYD
(Diffusion)
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GAS EXCHANGE — DIFFUSION

= HIDOI THA O+ Qi
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DELIVERY (GAS TRANSPORTATION)

FROM CARDIOPULMONARY SYSTEM TO TISSUES




O2 DELIVERY
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O2-HEMOGLOBIN DISSOCIATION CURVE
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UTILIZATION (UPTAKE)

AT TISSUES




QVY § LHYY
(Diffusion)
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INT. RESPIRATION

Glucose
0, ATP

Mitochondria

cO,



SUMMARY
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- YT (yventilation)
. pressure difference = airflow
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